SUMMARY During a prospective study lasting [3] [4] [5] 
The cancer risk in ulcerative colitis is one of the major clinical problems in the long term management of the disease.' The current concept of surveillance by annual colonoscopies with multiple biopsies, is based on detection of dysplasia in selecting patients for prophylactic colectomy.4 5 Histological grading of dysplasia requires an experienced pathologist, adherence to a strict classification,6 and must be separated from reactive inflammatory changes in the epithelium. When analyses of cell material from patients with ulcerative colitis have recently shown aneuploid DNA patterns in about 10% of patients,"' and in one case a subsequent development of carcinoma has been reported. " In this report the results from a prospective study during 3-5 years are reported. The aim of the study was to investigate whether presence of aneuploidy in patients with longstanding ulcerative colitis is related to development of dysplasia or carcinoma. Furthermore the distribution and the persistency of aneuploidy at repeated examinations with colonoscopy was evaluated.
Methods

PATI ENTS
Between 1982 and 1985 53 patients with ulcerative 110( colitis of 10 years duration were examined with regular colonoscopies, as part of an already existing surveillance programme based on dysplasia development.5 The mean duration of disease was 220 years with a median of 20 years (range 10-43).
At colonoscopy two biopsies were taken from 10 locations in the colon (Fig. 1) . Further biopsies were taken if macroscopic polypoid or raised granular lesions were found. One biopsy from each location was assessed histologically, and one taken immediately adjacent (0-2 mm apart) was analysed for DNA content by flow cytometric technique described previously'2 and summarised below. The two biopsies were taken as close together as possible, to ensure comparison between findings of dysplastic and/or aneuploidy in the same part of the mucosa. Dysplasia was graded by one pathologist according to the new classification adopted by Riddell et Thus, GI-peaks with c-values exceeding 2-2 c were considered as aneuploid. The higher the c-values, the higher the total amount of chromosomes. The number of cells analysed from each preparation varied from a few thousand to 50 000 with an average of about 25 000.
The proportions of cells in the various parts of the cell cycle were calculated using a simplified method described by Baisch et al. '3It was assumed that the G and G2+M peaks had Gaussian distributions and that the S-phase was represented by a rectangular area between the channel numbers were the GI and The colonoscopy in 1984 showed low grade dysplasia in location 2 Eleven colonoscopies carried out in 10 other patients revealed moderate inflammation, histologically in some locations. Four of those patients had reactive changes in the epithelium, classified as indefinite for dysplasia, probably negative. None of those had aneuploidy.
The percentage of cells in the S-phase varied between 0 3-20 2 when all evaluable DNA analyses were considered. In samples with aneuploid DNA pattern the mean percentage of cells in the S-phase was 9*5 (range 2.0-20.2%). In the four patients having macroscopic lesions with dysplasia but normal DNA pattern, the mean S-phase value was 5 3'Yo (range 20 (-84%, SD±1-7). In samples without aneuploidy or dysplasia the mean S-phase value was 5 7% (range 1 2-17 10%, SD±2.6).
Discussion
This is the first prospective study describing the development and persistency of aneuploidy in flow cytometric DNA analyses of colonic mucosal biopsies in a patient group with longstanding total ulcerative colitis. Special emphasis was made to correlate the findings of aneuploidy with histological dysplasia by taking the biopsies from each segment of the colon close to each other.
In five of 53 patients aneuploidy was detected. Four patients had aneuploidy at repeated occasions suggesting that once established the changes in DNA pattern may persist. Aneuploidy was sometimes detected multifocally and the sites where aneuploidy was found in individual patients also changed at subsequent colonoscopies. This might be explained by a patchy distribution of aneuploidy, and/or sampling error because of the difficulty in taking the biopsies in exactly the same place from one examination to another. Variations in ploidy level may be explained by the fact that multiple cell lines with differing degrees of aneuploidy have been demonstrated in patients with idiopathic colonic carcinoma.9
Four of the patients with aneuploidy also had different degrees of dysplasia in flat mucosa that were aneuploid although not always in the same locations. This can partly be explained by the fact that dysplasia has a patchy distribution in the colon,'4 but is nevertheless difficult to explain completely as the biopsies were taken close to each other.
Another small group of patients had dysplasia in connection with macroscopically detected polypoid lesions but no aneuploidy. Two had adenomas which may be associated with ulcerative colitis, but may also be age related. Hammarberg et al. " In one patient aneuploidy appeared without concomitant dysplasia at two colonoscopies two years apart, and this raises the question of how early is the change in DNA pattern.
As the flow cytometric DNA analysis only reveals 
